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Soccer is considered a high intensity sport that requires a high level of both aerobic and 
anaerobic fitness. A whole body high-intensity interval training adaptation has been shown to 
benefit both of these systems over a short period of time. The purpose of this study was to 
examine the effects of a five week whole-body high intensity interval training program on 
female collegiate soccer players performance in speed, acceleration, agility, vertical jump, 
aerobic capacity, physical self perception, and physical enjoyment. Participants were from 
the SUNY Cortland women’s soccer team who participated in a five- week training protocol 
three days a week of either four minute, whole-body high intensity interval training (HIIT) or 
repeated sprint training added to a resistance training program. The participants went through  
pre- and post-testing of speed, acceleration, agility, vertical jump, aerobic capactity 
(measured through the beep test), and a physical self perception questionnaire. Their physical 
activity enjoyment was taken over the five-weeks using the PACES questionnaire. A mixed 
methods ANOVA was run on all physiological performance and psychological data with 
significance set a p < 0.05. The results of the study indicated no significant interactions 
between the HIIT group and repeated sprint group on all measures. There were significant 
improvements pre- to post-testing within the overall sample in acceleration, vertical jump, 
agility, and aerobic capacity. It was also found that there was a significantly more enjoyment 
in the first week of training in the repeated sprint group than in the HIIT group. However the 
repeated sprint group’s enjoyment decreased over the next three weeks while the HIIT 
group’s enjoyment increased. These results show that an addition of four minutes of whole 
body HIIT to a resistance training program can help to increase soccer specific performance 
as well as physical enjoyment in female soccer players while cutting down on the time it 
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 Soccer is a physically demanding sport that involves high-intensity intermittent 
bouts of running (Turner & Stewart, 2014). The aerobic and anaerobic energy systems 
are both recruited in a full soccer match due to the necessity to not only run for extended 
periods of time (aerobic system) but also be able to accelerate, change direction, and 
jump explosively. In an elite women’s soccer game, a player can run up to 10 km with 
approximately 2 km involving high-intensity running (McCormack et al., 2014; Mohr, 
Krustrup, Andersson, Kirkendal, & Bangsbo, 2008). High-intensity running includes 
short bursts of speed covering distances from 1.5-meters to the length of a soccer field. 
The majority of these sprints covers less than 30m and occurs on average every 90 
seconds. A change of direction also occurs on average, every 2-4 seconds with 1,200-
1,400 changes of direction every game (Bangsbo, 1994). A soccer game can be strenuous 
on both the aerobic and anaerobic energy systems and the ability adequately and 
efficiently to train these systems to adapt to the full physiological demands for soccer is a 
challenging task. 
 High-intensity interval training (HIIT) is a relatively new training technique 
utilized by soccer coaches to help train the aerobic energy system. However, it has been 
shown that the effects of repeated sprint interval training, a form of HIIT, only affects the 
aerobic system which is evidenced through an increase in VO2max, beep test performance, 
and repeated sprint performance (Taylor, Macpherson, Spears, & Weston, 2015; 





These repeated sprint intervals are also very time taxing when added to a practice and 
usually need at least 20-30 minutes of time in order to elicit the appropriate results 
needed for the aerobic energy system to adapt. 
A whole body high-intensity interval training adaptation is both time efficient and 
beneficial to aerobic and anaerobic fitness. The Tabata protocol is a type of HIIT that 
only takes eight minutes, consisting of eight bouts of 20 seconds of high intensity 
exercise and 10 seconds passive rest (Tabata et al., 1995). A high-intensity intermittent 
callisthenic exercise, i.e. a burpee, has been shown to improve muscle endurance as well 
as skeletal muscle oxidative capacity (Gist, Freese, & Cureton, 2014; McRae et al., 
2012).  Combining the effects of a callisthenic exercise with the Tabata protocol will not 
only decrease the amount of time spent on fitness, but also may have beneficial effects on 
aerobic and anaerobic fitness levels.  
The current study not only addressed the need for a training protocol to enhance 
the aerobic and anaerobic energy systems, but also researched an understudied 
population. Many HIIT studies have only been performed on the effects on male soccer 
players whose physiological adaptations are closely comparable but not identical to that 
of females. High-intensity interval training and its effects on female athletes is an 
understudied population and as quoted by Datson, Hulton, Andersson, Lewis, Weston, 
Drust, & Gregson (2014, p.1233), “Currently no information is available regarding high-
intensity training interventions for elite female players.” The current investigation has 
addressed this research void as well as addressed the issue of a training protocol that 
influences the aerobic and anaerobic energy systems to help soccer players reach peak 





Statement of the Problem 
  The current study aimed to look at the understudied population of female 
collegiate soccer players as well as address the effects of a whole body high intensity 
interval training as a time efficient training method on speed, acceleration, vertical jump 
height, agility, and aerobic capacity. 
 
Purpose of the Study 
 The purpose of this study was to examine the effects of a five week, total body 
HIIT program on soccer specific skills and compare the results a traditional repeated 
sprint program in a sample of Division III female soccer players. Soccer-specific 
performance measures included assessments of speed, acceleration, agility, anaerobic 
power, and aerobic capacity. A secondary purpose was to see if a HIIT program was 
more enjoyable to female soccer players than a standard repeated sprint program. 
 
Hypotheses 
The following hypotheses were tested: 
1) There was a significant decrease in 20-meter sprint time in the HIIT and 
repeated-sprint training group.  
2) There was a greater decrease in pre-to-post 20-meter sprint time in the HIIT 
group than in the repeated sprint group. 
3) There was a significant decrease in 10-meter acceleration time in the HIIT and 
repeated-sprint training group. 
4) There was a greater decrease in pre-to-post 10-meter acceleration time in the 





5) There was a significant decrease in agility time in the HIIT and repeated-
sprint training group.  
6) There was a greater decrease in pre-to-post agility time in the HIIT group than 
in the repeated sprint group 
7) There was a significant increase in vertical jump height in the HIIT and 
repeated-sprint training group.  
8) There was a greater increase in pre-to-post vertical jump height in the HIIT 
group than in the repeated sprint group. 
9)  There was a significant increase in the level of beep test achieved in the HIIT 
and repeated sprint training group. 
10) There was a greater increase in the level of beep test achieved in the repeated 
sprint-training group than in the HIIT group. 
11) The participants in the HIIT group had a higher rating of perceived enjoyment 
than those in the repeated sprint-training group. 
12) The participants of the HIIT group had a greater increase in physical self-
perception pre to post test than those in the repeated sprint-training group. 
Delimitations  
The current study was delimited to the following: 
1) Division III female soccer players from SUNY Cortland were the only 
participants included in the experimental group of the study.  
2) The study was conducted in the off-season. 





4) The combinations of tests have been chosen specifically to quantify soccer 
specific exercise performance. 
Limitations 
The following are limitations to the current study: 
1) The sample size per training group was limited to the roster size (n=18) of the 
off-season SUNY Cortland Women’s Soccer team. 
2) There was an attempt to control the dietary intake on the testing day. The 
participants were asked to eat the same meals prior to testing. Non-compliance 
to this request may have alter pre-to-post testing results. 
3) Participants were also asked not to consume caffeine or alcohol eight hours 
prior to pre- and post-testing. The control of this was limited as the 
participants may or may not have adhere to this and excess caffeine or alcohol 
consumption may have altered pre/post testing results 
4) Because the experimental group was in their off-season, they will be 
participating in a strength-training program concurrently with this study 
(Appendix A). This could limit the ability to address which training had the 
most effect on each performance measure. 
Assumptions  
The following assumptions were made 
1) It was assumed that all participants completed each of the soccer tests at 
maximal effort. 






3) It was assumed that the experimental groups performed no other high intensity 
physical activity, except for the training protocol and weight training. 
4) It was assumed that the participants answered all questionnaires honestly. 
 
Definitions of Terms 
Acceleration Test: A test of a soccer player’s changes in velocity that allows a 
player to reach maximum velocity in a minimum amount of 
time over a 10-meter distance (Little & Williams, 2005). 
Aerobic Fitness: Oxygen required energy systems that are characterized by 
the ability to exercise at moderate to high intensities for 
prolonged periods of time.  (Hoffman, 2013) 
Agility Test: A test of a soccer player’s ability to change direction by 
starting and stopping as quickly as possible (Little & 
Williams, 2005) 
Anaerobic Fitness: A chemical reaction that generates energy rapidly and 
does not require oxygen (Katch et al., 2011) Seen in 
soccer as short periods of high intensity activity (i.e. short 
sprints) (Walker & Turner, 2009) 
Beep test: A high intensity, aerobic soccer specific test that involves 
intermittent bouts of sprinting and rest. The test increases in 
difficulty until participants drop out or complete the testing 





Burpee:  A full body explosive exercise involving a squat, a 
pushup, and jump (Podstawski, Bernard, Tomasz, Michal, 
& Dariusz, 2013) 
High-Intensity  A method of exercise that involves short periods of  
Interval Training: vigorous exercise followed by a rest period (Astorino,  
   Allen, Roberson, Jurancich, 2012)  
Physical Activity  Questionnaire that assesses the perceived enjoyment of  
Enjoyment of a specific exercise regimen taken immediately after 
Questionnaire the physical activity (Kendzierski & DeCarlo, 1991) 
(PACES): (Appendix B) 
Physical Self A questionnaire that assesses physical self  
Perception efficacy and self-perceived physical competence  
Questionnaire (Ryckman, Robbins, Thornton, & Cantrell, 1982)  
(PSES): (Appendix C) 
Soccer Skills Tests: A combination of three speed component tests (agility, 
speed, and acceleration) that have been shown to be 
specific to the qualities of a high-level soccer player (Little 
& Williams, 2005).  
Speed Test: A test of a soccer player’s maximal velocity reached over a 
20-meter distance (Little & Williams, 2005). 
Sprint Interval             A method of training involving a certain distance of sprint 
Training  at maximum effort, followed by a longer rest period  





Tabata Protocol: A HIIT protocol that involves 8 intervals of 20 seconds of 
vigorous exercise followed by 10 seconds of static 
recovery (Tabata et al., 1996) 
Vertical Jump Test: A static jumping test that is used to assess explosive 
strength of the lower extremity muscles (Ferrete, Requena, 
Suarez-Arrones, & De Villarreal, 2014). 
 
Significance of the Study 
 The current study looked at the soccer skill and fitness benefits of whole-body, 
high intensity interval training. Additionally, it contributes to the understanding of 
Division III, female soccer players and the effects of HIIT as a viable off-season training 
method. The present study facilitated the development of a version of HIIT training that 
addressed not only the time constraints of Division III women’s soccer practice but also a 









Review of Literature 
 Soccer is considered a high intensity sport that requires a high level of both 
aerobic and anaerobic fitness. The ability to achieve this fitness is challenging unless 
there is a multitude of training programs that take up not only practice time, but out of 
practice time. In collegiate athletics, student athletes devote five training sessions a week 
with one or two games following these sessions and a single day off. The ability to 
develop and maintain both aerobic and anaerobic fitness during these practice sessions 
without developing fatigue, loss of interest, or excess training sessions is challenging.  
It has been shown that aerobic fitness can be achieved utilizing repeated sprint 
measures (Helgerud, Engen, Wisløff, & Hoff, 2001), however this does not show 
improvement in anaerobic skills such as jumping, agility, and acceleration. The training 
of the different anaerobic skills has been shown to improve during strength training 
(Chelly et al., 2004; Ferrete et al., 2014), however the aerobic fitness aspect is lacking. 
The combination of aerobic and anaerobic abilities is imperative when performing in a 
soccer match. 
 Whole body high-intensity interval training is a beneficial training method that 
takes 4-30 minutes and can be incorporated into a practice session without the need of 
additional sessions. There is limited research on the effects of whole body high-intensity 
on female athletes. This study aims to research the aerobic and anaerobic benefits of 
whole body high-intensity interval training and evaluate these physiological, sport 





physiological measures include acceleration time, speed, agility, anaerobic power, 
aerobic capacity in the form of a beep test as well as psychological factors including 
physical self-perception and physical enjoyment. All of these measures are characteristic 
of a soccer athlete and can be directly influential in the physiological needs of a soccer 
match. 
  
Physiology of Soccer 
Aerobic energy system 
The physiology of a soccer player has many demands, which involve both aerobic 
fitness as well as skills, such as agility, speed, acceleration, and jumping, that utilize the 
anaerobic energy system. The aerobic capacity needed in a full 90-minutes soccer game 
can be measure by their VO2max achieved during a soccer game. There have been multiple 
studies that have shown the average VO2max of a female soccer player is between 38.6 to 
57.6 mL•-1•kg-1•min-1 (McCormack et al., 2014; Stølen, Chamari, Castagna, & Wisløff, 
2005). Another measure of aerobic fitness is heart rate. In a study done by Krustrup, 
Mohr, Ellingsgaard, and Bangsbo (2005), heart rate in a full soccer game reaches on 
average 168 beats per minute with a peak heart rate of 194 beats per minute. This results 
in the conclusion that the aerobic energy system is heavily utilized during a soccer game 
regardless of physical capability. 
 An elite female soccer player can cover as much as 10 km per game, which is 
interspersed with high-intensity running and repeated sprinting (Krustrup et al., 2005). 
The average distance covered is the greatest with midfielders (10.67 ± 1.34 km) with 





distances (Gabbet & Mulvey, 2008). High-intensity running distances across positions are 
different as well. Attackers and midfield players ran more high-intensity bouts (1.65 ± 
0.11 km and 1.63 ± 0.10 km respectively) than the defenders (1.26 ± 0.11 km) (Mohr et 
al., 2008).  An average player can run 1.5 km of high-intensity running which occurred 
around 125 times during a 90-minute soccer game (McCormack et al., 2014; Mohr et al., 
2008).  During a soccer game there are also bouts of standing, walking, and running, 
which occur 16%, 44%, and 34% of the time (Krustrup et al., 2005). The change from 
full speed sprinting to jogging, to walking is a common occurrence in soccer and 
highlights the ability to recover from a full sprint in a short amount of time.  
Anaerobic energy system 
A soccer game includes sprints, change of direction or agility, and jumping which 
all characterizes anaerobic fitness or power. A female soccer player complete sprints that 
are between 1.5 meters and the length of the soccer field. The average duration of these 
sprints is 6 seconds and occurs every 90 seconds of a game, with 96% of the sprints being 
less than 30 meters (Stølen et al., 2005). Female players can reach an average speed of 22 
to 26 km/h over distances of 15 to 20 meters (Viscoid, 2012).  
Change of direction in soccer players happens every 2 to 4 seconds with 1,200 to 
1,400 changes every game (Turner & Stewart, 2014). These changes of direction are 
shown when players try and get past defenders, need to move into open space, or are 
making a deceiving run past a player to receive a ball, to name a few. On the field 
position has shown a difference in agility performance. Midfielders have a quicker 
change of direction than attackers and defenders, with goalkeepers being the slowest of 





Sprinting, agility, and jumping are all affected during the extent of a game and 
Andersson et al. (2008) has shown that there were marked decrements in sprinting 
performance and jumping ability following a soccer match. Fatigue is mainly developed 
during the second half or towards the end of the game when there are impairments in 
high-intensity running performance and repeated sprint performance (Krustrup, Zebis, 
Jensen, & Mohr, 2010). The fatigue levels can be improved through physical fitness and 
specific training methods in order to mimic the aerobic and anaerobic capacity needed to 
complete a full 90-minute soccer game.  
 
Soccer Skill Training 
Sprint training 
There are many different modes of training that have been shown to elicit either 
aerobic or anaerobic improvements. One mode that is used very often in soccer training is 
repeated sprint training. A meta-analysis on the effects of repeated sprint training 
concluded that there was a high beneficial effect on repeated sprinting ability, high-
intensity interval running performance, and a moderate effect on 30-meter run time 
(Taylor et al., 2015). These findings were mirrored in a study of male soccer players who 
participated in 40-meter repeated sprint training which resulted in an improvement of 
their repeated sprinting ability as well as 20-meter sprinting speed (Tønnessen et al., 
2011).  
 Interval training has also been shown to increase aerobic endurance in soccer 
players. In Helgerud et al. (2001), male soccer players participated in an eight-week 





running at 90-95% of maximal heart rate interspersed with 3 minutes of active jogging 
rest between sets. This interval training was found to improve VO2max, lactate threshold, 
and running economy. Wells, Edwards, Fysh, and Drust (2013) worked with male soccer 
players as well, with an experimental group performing timed interval running with a 3:1 
work to rest ratio. The results of the experimental group were an improved aerobic 
fitness, as well as maximal running speed and time to exhaustion (Wells et al., 2013). 
Interval training is extremely beneficial when incorporated into soccer training and 
similar studies have shown the aerobic benefits as a result of this training.  
Another interval training program that has been found to be beneficial for soccer 
players is a high-intensity interval training, usually utilizing sprinting as the mode of 
exercise. Dupont and colleagues (2004) utilized male soccer players to participate in two 
consecutive ten-week training programs that emphasized the use of high-intensity interval 
training. The first was just a control program with the participants just went through 
normal soccer practice, the second was an addition to practice where the athletes 
performed 12-15, 40-meter sprints at 120% of their maximal aerobic speed with 15 
seconds rest between each sprint. The results of this training intervention showed an 
improvement in maximal aerobic speed as well as 40-meter sprint time (Dupont et al, 
2004). Another study researching the effects of high-intensity interval training on male 
soccer players in the off-season utilized a protocol of five 4-minute bouts of running 87-
97% of maximal heart rate with 3 minutes of rest between sets. This protocol was either 
performed one time every week, or one time every two weeks to assess the ability to 





although the group that performed the protocol one time every two weeks decreased their 
beep test scores (Slettaløkken & Rønnestad, 2014).  
In two studies, female soccer players were studied to evaluate the effects of high-
intensity interval training on aerobic and anaerobic performance. The first study 
researched an experimental group that participated in plyometric, strength, and high-
intensity interval training while the control group only participated in basic aerobic 
conditioning. The experimental group showed improvements in a shuttle test and 20-
meter sprint speed however there was no improvement in the vertical jump or peak power 
(Siegler, Gaskill, & Ruby, 2003). The second study by Rowan, Kueffner, and Stavrianeas 
(2012), examined the effects of a high-intensity training protocol on aerobic conditioning 
of collegiate women’s soccer players. The endurance group completed a 40-minute run at 
80% of their VO2max twice a week while the sprint-training group performed five 
repetitions of 30 seconds maximum effort sprints with 4.5-minute jogging recovery. The 
results showed that both groups improved the yo-yo beep testing scores and estimated 
VO2max scores. These results demonstrate a similar aerobic fitness result for both 
endurance training and the high-intensity interval training groups. The training protocol 
for sprint training shows that it needs to be of high-intensity or paired with another 
training program in order to produce the fitness results needed for a high-intensity soccer 
game. 
Strength training 
 Strength training has been shown to improve anaerobic fitness of male soccer 
players and counter movement jump, agility, and kicking speed (García-Pinillos, 





strength training is compared to a high-intensity sprint-training program, several studies 
show that there is an improvement in repeated sprint ability and VO2max in only the sprint 
training groups while there is an improvement in counter movement jump in only the 
strength groups (Buchheit, Mendez-Villanueva, Delhomel, Brughelli, Ahmaidi, 2010; 
Sperlich et al., 2011). A combination of the two training programs has been shown to 
provide the best of both of these training modes (Ferrete et al, 2014; Kotzamanidis et al, 
2005; Wong et al, 2010).   
In a study on male soccer players by Kotzamanidis, Chatzopoulos, Michailidis, 
Papaiakovou, and Patikas (2005), a group that performed a combination of strength 
training and speed training was compared to a group that only performed strength 
training, both for a length of 13 weeks. It was shown that both of these groups improved 
a one-repetition max squat, however the combination group also improved their 30-meter 
dash time, squat jump, and counter movement jump. Similar results were seen in Wong, 
Chaouachi, Chamari, Dellal, and Wisløff (2010), whom also compared male soccer 
players who were split into a combination speed and strength group against a control. The 
results of this study showed that there were higher improvements in the combination 
group not only in sprint time and jump height, but also in the yo-yo beep test which looks 
at aerobic capacity similar to that in a soccer game. A third study on pre-pubertal male 
soccer players found again the combination of strength and high-intensity interval 







 Plyometric training is another common mode of training soccer athletes. This 
involves jumping, change of direction, speed, agility ladders, and small changes in body 
movement that can mimic what a soccer player does in a soccer game. This type of 
training on male soccer players produces an improvement on 20-meter sprint time, agility 
time, multiple bound distance, and standing long jump (Söhnlein, Müller, & Stöggl, 
2014). This training can also be used during a season when in conjunction with normal 
soccer training. The results of a study that utilized these criteria showed that male soccer 
players improved their peak power, squat jump, counter movement jump, and all sprint 
velocities (Chelly et al., 2010).  The combination of plyometric and sprint training in 
season stimulates similar results with an improvement in counter movement jump, 10-
meter sprint time, 10-meter agility time, and ball shooting speed (De Villarreal, Suarez-
Arrones, Requena, Haff, & Ferrete, 2015). 
 Few studies have addressed the effect of plyometric training on female soccer 
athletes. Ozbar, Ates, and Agopyan (2014) showed that an eight-week plyometric training 
program improved triple hop distance, countermovement jump, broad jump, peak power, 
and 20-meter sprint time. Polman, Walsh, Bloomfield, and Nesti (2004) studied the 
effects on physical conditioning of female soccer players when using speed, agility, and 
quickness equipment and when not. The findings showed significant increases within 
both of the group in sprint to fatigue levels, 25-meter sprint time, and vertical jump. 
These increases were not significantly different between the equipment and non-
equipment group, showing that there can be improvements in physical conditioning 
without the use of specific equipment (Polman et al, 2004).  Another study looked at the 





increases in preparatory adductor area, mean, and peak power. A significant increase in 
preparatory adductor-to-abductor muscle co-activation was found as well (Chimera, 
Swanik, Swanik, & Straub, 2004).  The plyometric training improves many of the 
anaerobic fitness needed during a soccer game but unless paired with a sprinting protocol, 
there is not much improvement in the aerobic fitness needed as well.  
 
 
High-intensity interval training (HIIT) 
 High-intensity interval training or HIIT can be defined as any type of exercise that 
involves a short burst of high intensity exercise followed by a period of rest (Astorino et 
al., 2012). High-intensity interval training can take different forms, each of which having 
a multiple physiological effects on the body. One of the more common high-intensity 
interval training protocols used is the Wingate testing, which includes 30 seconds of all 
out peddling on a cycle ergometer followed by a 4-minute rest period. This protocol has 
been shown to improve VO2max, O2 pulse, and Wingate-derived power output (Astorino et 
al., 2012).  
 Another common form of HIIT is the Tabata protocol that involves eight rounds 
of 10 seconds of high intensity work followed by 20 seconds of static rest. This protocol 
was reported by Tabata et al. (1996) using a cycle ergometer. Moderately active students 
were used to complete two different 6-week protocols, the first being five days a week of 
60 minutes of peddling on a cycle ergometer at 70% of their VO2max. The second protocol 
was high intensity Tabata protocol cycling on the cycle ergometer. The results showed 





however the VO2max values increased significantly. The high-intensity interval training 
however elicited an increased anaerobic fitness level of 23% as well as an increased 
VO2max, which was measured by a Wingate VO2max test (Tabata et al., 1996). 
 A variation on high-intensity interval training is the utilization of ‘whole body’ 
exercises with the Tabata protocol. McRae et al. (2012) studied the effects of a whole 
body high-intensity interval training on moderately active female students.  The female 
students went through either endurance training or whole body Tabata training, four 
times a week for four weeks. The endurance group ran on a treadmill for 30 minutes for 
85% of their maximal heart rate. The Tabata training group performed one set of a whole 
body exercise (burpees, jumping jacks, or squat thrusts) utilizing the Tabata protocol of 
20 seconds high-intensity exercise with 10 seconds of rest for 8 rounds. The results 
showed that both the groups improved the VO2max. There was also a change in muscle 
endurance in the Tabata change group (McRae et al., 2012).  
The comparison of whole body high-intensity interval training was compared to a 
sprint cycling training to see if the physiological effects were similar. Two training 
groups performed either whole body HIIT, which included burpees, or sprint cycling 
training. Each occurred four times across nine days, with each group performing four 
rounds of 30 seconds high-intensity exercise and 4 minutes’ active recovery. The study 
found that whole body HIIT results in increases in anaerobic, aerobic, and skeletal 
muscle oxidative metabolism shown as increases in VO2peak, blood lactate levels, and 
HRpeak (Gist et al., 2014). The burpee can be classified by the American College of Sports 





maximal heart rate values between 77 and 95%, and perceived exertion range of 14 to 17 
(Gist et al., 2014). 
 
Psychological measures on high-intensity interval training 
 High-intensity interval training elicits high levels of perceived exertion due to the 
short bouts of ‘all out’ exercise and the small bouts of rest. In a study looking at not only 
the perceived exertion of high-intensity interval training but also the perceived 
enjoyment, recreationally active males were found to enjoy high-intensity sprint interval 
training more (Bartlett et al., 2010). These scores were found utilizing the Physical 
Activity Enjoyment Scale (PACES) that was validated by Kendzierski and DeCarlo 
(1991). These findings were also found in a study on overweight adolescents who found 
that aerobic interval training was more enjoyable then moderate intensity endurance 
running (Tjønna et al., 2009). High-intensity interval training has been shown to not only 
improve physiological measures but also be more enjoyable for athletes in which to 
participate. This whole body high-intensity interval training could have positive effects 
on the soccer specific performance measures that are used to evaluate soccer athletes as 
well as limit the amount of time needed to make these gains. 
 
Fitness and Skill Testing of Soccer Players 
 Aerobic and anaerobic testing can be utilized to evaluate the physical capabilities 
of soccer players. Many of the previous studies mentioned utilized speed, agility, vertical 





The use of these tests can help to assess the physical capabilities, both aerobic and 
anaerobic, of all soccer players.  
 The most common aerobic test utilized is the beep test. This test evaluates an 
athlete’s ability to perform repeated high-intensity intermittent exercise over a long 
period of time (Sayers, Sayers, & Binkley, 2008). The beep test was compared to a 
treadmill VO2max test in order to show which test replicates the high-intensity intermittent 
running that occurs in a soccer game. (Sirotic & Coutts, 2007). It was shown that the 
beep test was strongly correlated to the high-intensity running that occurs during a match 
simulation, with the VO2max test having no significant correlation (Sirotic & Coutts, 
2007). 
 Anaerobic tests are also important soccer specific test that can be utilized to 
identify elite physical capabilities. Four of the major anaerobic tests are acceleration, 
agility, sprinting, and vertical jump. Acceleration testing involves the ability to reach 
high speeds in a distance of 10-meters or less. Speed testing shows the ability to maintain 
that speed over a distance of 20 to 30-meters. These two when paired together can 
replicate many of the sprints that occur during a soccer match (Sayers et al., 2008). 
Agility testing evaluates a player’s ability to incorporate balance, strength, and speed in 
order to change direction quickly (Sayers et al., 2008). Vertical jumping evaluates the 
maximum power of the lower body (Sayers et al., 2008). These four tests not only 
evaluate the anaerobic fitness of a soccer player, but also have been shown to be 
characteristics of elite players and should be evaluated separately from each other. 
Vescovi and McGuigan (2008) performed a study on high school and college 





jumping ability. Their findings showed that sprinting, agility, and jumping ability were 
all statistically correlated with each other but the coefficients of determination between 
the three tests were high, moderate, and low depending on the comparison taking place. 
These differences in coefficients of determination showed that all three skills should be 
included when assessing elite high school and college athletics (Vescovi and McGuigan, 
2008).  
 Little and Williams (2005) did a similar study addressing the specificity of 
acceleration, maximum speed, and agility in male soccer players. They found that all 
three tests; acceleration, maximum speed, and agility, were significantly correlated (p < 
0.0005). However, the coefficients of determination were all fairly low with values 
between the tests being 39% for acceleration and maximum speed, 12% for acceleration 
and agility, and 21% for maximum speed and agility. These low coefficients of 
determination show that acceleration, speed, and agility are three specific qualities of a 
soccer player and are relatively unrelated, showing the need to test the three separately. 
 
Summary 
 The current study aims to determine whether a whole body high-intensity interval 
training program will elicit improvements in soccer specific skills; agility, speed, 
acceleration, anaerobic power as well as aerobic fitness which will be testing utilizing the 
Beep test and estimated VO2max. It has been shown that repeated sprints can improve 
aerobic capacity but there have been little to no evidence as to the effect on anaerobic 
skill. Furthermore, the effect of a whole body high-intensity interval training program has 





on female athletes that address the gap in literature, expressed by Datson et al. (2014), of 
high-intensity interval trainings effects on soccer specific performance is needed. This 
study looks to fill gaps in the research by investigating the effects of whole body high-
intensity interval training on female soccer player’s performance in agility, speed, 












Currently, studies have only been performed on the effects of HIIT on male 
soccer players whose physiological adaptations are closely comparable but not identical 
to that of females. High-intensity interval training and its effects on female athletes is an 
understudied population and as quoted by Datson et al. (2014, p.1233), “Currently no 
information is available regarding high-intensity training interventions for elite female 
players”. The purpose of this study was to examine the soccer specific benefits of a five-
week whole body HIIT program on a population of elite Division III collegiate women’s 
soccer players.  
This chapter outlines the methods for the current study. The following aspects are 
addressed: a) Participants, b) Study Design, c) Soccer Skill Testing, d) Experimental 
Protocol, and e) Data Analysis. 
 
Participants  
 Eighteen healthy SUNY Cortland women’s soccer student-athletes were recruited 
to participate in a five-week, 15-session training program were placed into two 
experimental training groups; repeated sprint training (RS) and whole body, high-
intensity interval training (HIIT). Prior to preliminary testing and training, informed 
consent (Appendix D) and a Physical Activity Readiness Questionnaire (PAR-Q) 





procedures and training protocol. All individuals who were not physically able to 




 The proposed study lasted a duration of 7 weeks. The two groups were repeated 
sprint group (RS) and whole body high-intensity interval training group (HIIT). Each of 
the two groups participated in the pre and post testing. Pre testing of soccer skills and 
fitness were as follows: 
1. Speed and Acceleration – 10-meter and 20-meter maximal sprint 
2. Agility- Zig Zag Agility Test 
3. Vertec Vertical jump  
4. Aerobic capacity- Beep test 
Pre testing took place during the first week of the study, followed by a 5-week 
training program that began 24 hours following the last participants testing session. Post-
testing of soccer specific skills was performed 24 hours after the final training session 











































 Prior to the beginning of training programs, all participants reported to SUNY 
Cortland Lusk Field House for preliminary testing of soccer specific skills. All 
participants completed a PAR-Q (Appendix E), an informed consent (Appendix D), and 
filled out a brief questionnaire concerning their soccer experience (Appendix F). A 
Physical Self Perception Questionnaire was filled out before the start of any testing 
(Appendix B).  The participants were then familiarized with the testing procedures by 
walking through and watching a research assistant demonstrate each of the testing 
procedures. The participants then completed multiple soccer specific performance tests to 
measure speed, agility, and acceleration using electronic timing gates. Vertical jump was 
measured using a Vertec. The final test was the beep test, which was used to test aerobic 
capacity. 
Soccer Skill Testing:  
 Before testing, participants warmed up with their preferred warm up for 10 
minutes. The individuals randomly chose numbered pinnies from a bag and were split 
into groups of eight individuals. These groups started at either the speed and acceleration 
station or the vertical jump station and then switched once all participants in their group 
were done. The groups performed the same order of testing for both the pre and post-test. 
Each of the speed/acceleration and agility tests were performed twice with a two-minute 
rest in between each test. The average time of each of the tests was recorded for both 
speed and acceleration. The beep test was performed only once at the end of all testing. 
There were three research assistants, two at each testing station, with a recording sheet to 





 Speed and Acceleration Test: Laser gates were set up at 10-meters and 20-meters 
down the straight away of an indoor track (Figure 2). A pressure pad was placed at the 
beginning in order to start the timing mechanism. The participants began with a static 
start 1-meter behind the pressure pad. They stepped on the pressure pad, which began 
their time, then passed through the first gate 10-meters out that will record their 
acceleration time. The participants continued at maximum speed for 20-meters until they 
hit a third timing gate, which recorded their speed time (adapted from Little & Williams, 
2005). The research assistants then recorded each of the two measurements. The 
participants walked back to the beginning of the test and waited until they were told to 
begin again. 
 
Speed and Acceleration 
        *                * 
                         
10 meters          20 meters              
             
            
                   *               *     
 
Figure. 2. Speed and acceleration testing set up. This figure details the set up for the speed and acceleration 
testing. The * denotes the position of cones as well as the laser timing gates.  
  
 
Agility Test: A pressure sensitive pad at the beginning of the test with electronic timing 
gates at the end with 4 single cones placed 5-meters apart at 100 degree angles (Figure 3). 
The participants began at a static start 1-meter behind the pressure pad and at their own 
timing, started the test by running over the pad on the floor. They ran around the outside 





their agility time (adapted from Little & Williams, 2005). This was repeated twice with 
an average of their two times taken as their agility time. 
 
Agility            
 
         *          *  
 
        5 meters 
            
            
            
          
          
 5 meters          
            
            
          
          
        5 meters         
            
          
          
          
 5 meters          
                       
            
                    
 
 
Figure. 3. Agility testing set up. This figure depicts the set up for the zig-zag agility test. The * demarcates 
where cones will be placed as well as laser timing gates. 
 
 
Vertical Jump Test: A Vertec was set up to measure vertical jump height. The 
participants stood with their right shoulder touching the Vertec and lifted their right arm 
up so their palm was touching the Vertec. The research assistant set the bottom peg of the 





lowered themselves into a self-selected squat depth and jumped up to hit ½ inch swinging 
markers (Sayers et al., 2008). The participants received three attempts in succession. All 
three attempts were recorded and the highest jump was used for analysis. 
Beep test: Two tapelines, 20-meters apart were used to demarcate the line to 
which the participants need to cross. Only one group went at a time and three research 
assistants were watching each line to minimize completion error. The Bleep Test Pro 
App, version 1.92 was used for the testing as well as for recording the level reached by 
the participants. The testing type was the UK Coaching Standard, which is an adaptation 
from the beep testing standards in Sayers et al. (2008). The test began with three beeps 
and the participants needed to reach the opposite line before the next beep. They then 
waited for another beep in order to run back to the starting line. A participant was 
considered to have completed the test if they failed to make it to the line before the beep 
two times or if the participants pulled themselves out of test. Once a participant finished 
the test, a research assistant notified the researcher, and the researcher recorded the level 
that they finished the test on the application. Bleep Test Pro App was used for recording 
estimated VO2max. The VO2max was calculated using the test score, age, and gender values 
to producing the VO2 value using the tables and figures published by Ramsbottom, 
Brewer, and Williams (1988). 
 
Experimental Protocol:  
 After preliminary testing, z-scores were calculated based on performance in 
preliminary testing and the experimental group was separated equally into the High 





notified what group they were in as well as given the protocol to sign on the first day of 
training (Appendices H & I).  
 The training period was 15 training sessions, which was completed three days per 
week for five weeks. These groups trained on Tuesdays and Thursdays at 7:30am and on 
Sundays at 7pm. The groups were kept separate from each other to control for any 
influence each group’s effort or training protocol may have on the other group.  The 
researcher or a research assistant, monitored effort and adherence to the training, and 
oversaw each of the sessions. 
  For the HIIT group, each training session consisted of a modified Tabata protocol 
(Tabata et al., 1996), with eight rounds of 20 seconds of burpees at maximum effort 
followed by 10 seconds of rest. A research assistant utilized a Tabata application on an 
iPhone 6, which denoted when to begin and end each of the burpee and rest sessions. The 
HIIT group will record the number of burpees they performed in each round on a 
recording sheet (Appendix J). The repeated sprint group performed thirteen 40-meter 
maximum effort sprints with 30 seconds of rest in between each repetition (adapted from 
Dupont et al., 2004). Immediately following each training session, the participants filled 
out a Physical Activity Enjoyment Scale to assess the enjoyment of each of the training 
groups (Kendzerski & DeCarlo, 1991) (Appendix C). These scores were averaged at the 
end of each week, which included three training sessions. 
Data Analysis:  
 IBM SPSS statistic software was used to run statistics.  A mixed methods 
ANOVA (time x condition) was run using speed, acceleration, agility, vertical jump, 





mixed method ANOVA (condition x time) was run using Physical Activity Enjoyment 
Score as the outcome variable over the course of five weeks. If a significant condition x 
time interaction was present, simple main effects was analyzed. If there were no 
significant condition x time interaction present, main effects was analyzed. Alpha for all 











 The results section reports the demographics of the total population as well as 
each of the experimental training groups. The main results of the experimental 
intervention are then discussed with a focus on the pre to post differences in performance 
of acceleration, speed, agility, vertical jump, beep test, physical self-perception and 
physical enjoyment over the five-week training intervention is assessed for each of the 
two experimental training groups.  
 
Participant Characteristics 
 Eighteen female collegiate soccer players were recruited from the State University 
of New York at Cortland soccer team. Each of these participants completed a PAR-Q, 
showing no past or present medical issues, which led to all of the players participating in 
the study. These players were then separated into two experimental protocol groups, high 
intensity interval training (HIIT) and repeated sprint (RS). The summary of descriptive 













Descriptive characteristics of participants (Mean ± SD) 
 HIIT RS Total 
N 9 9 18 
Age (yrs) 18.7 ± 0.8 18.8 ± 0.9  18.8 ± 0.8 
Height (in) 64.2 ± 2.4 65.7 ± 1.9 65.0 ± 2.3 
Weight (lbs) 136.3 ±13.3 142.4 ± 10.3 139.3 ± 12.0 
Years Playing 6.3 ± 1.0 6.7 ± 1.2 6.5 ± 1.0 
 
 
Soccer Specific Performance  
 
 Mixed methods (condition x time) ANOVA was run on all performance 
measures; acceleration, speed, agility, vertical jump, beep test, and physical self-
perception. The means and standard deviations of each group’s performance, as well as 
the total group performance results can be seen in Table 2. 
Acceleration 
There was homogeneity of covariances, as assessed by Box’s test of equality of 
covariance matrices (p = 0.260). There was no statistically significant interaction between 
the training group and time on acceleration, F(1,16) = 0.037, p = 0.849, partial η2 = 
0.002. Thus, main effects of time and group were run separately. 
Main effects were run to compare differences in mean scores of acceleration 
based on time as well as group. There was a statistically significant difference in mean 
acceleration between pre and post testing, F(1,16) = 6.236, p = 0.024. Mean acceleration 
was 0.036 seconds faster in the post test compared to the pre test (95% CI, [0.005, 0.67], 
p =  0.024) (Figure 4). There was no statistically significant difference in mean 






There was homogeneity of covariances, as assessed by Box’s test of equality of 
covariance matrices (p = 0.393). There was no statistically significant interaction between 
the training group and time on speed, F(1,16) = 0.193, p = 0.666, partial η2 = 0.012. Thus 
main effects of time and group were run separately. 
Main effects were run to compare differences in mean scores of acceleration 
based on time as well as group. There were no statistically significant differences in mean 
speed between pre and post testing, F(1,16) = 1.783, p = 0.201(Figure 4). There was also 
no statistically significant difference in mean speed between the HIIT and repeated sprint 
group, F(1,16) = 1.119, p = 0.306.  
 Agility 
There was homogeneity of covariances, as assessed by Box’s test of equality of 
covariance matrices (p = 0.807). There was no statistically significant interaction between 
the training group and time on agility, F(1,16) = 1.293, p = 0.272, partial η2 = 0.075. 
Thus, main effects of time and group were run separately. 
Main effects was run to compare differences in mean scores of agility based on 
time as well as group. There was a statistically significant difference in mean agility 
between pre- and post-testing, F (1,16) = 177.251, p < 0.0005. Mean agility was 0.762 
seconds faster in the post-test compared to the pre-test (95% CI, [0.641, 0.883, p < 
0.0005) (Figure 4). There was no statistically significant difference in mean agility 



























































































































































































































































































































































































Figure. 4. Total mean time pre- to post- testing of acceleration, speed, and agility. 




There was homogeneity of covariances, as assessed by Box’s test of equality of 
covariance matrices (p = 0.317). There was no statistically significant interaction between 
the training group and time on vertical jump height, F(1,16) = 1.786, p = 0.200, partial η2 
= 0.100. Thus, main effects of time and group were run separately. 
Main effects were run to compare differences in mean scores of vertical jump 
height based on time as well as group. There was a statistically significant difference in 
mean vertical jump height between pre- and post-testing, F(1,16) = 78.657, p < 0.0005. 

































(Figure 5). There was no statistically significant difference in mean vertical jump height 
between the HIIT and repeated sprint group, F(1,16) = 0.357, p = 0.558.  
 
Figure. 5. Total mean height pre to post testing of vertical jump height 
Note. * = significant difference p<0.05 
 
Beep Test 
There was homogeneity of covariances, as assessed by Box’s test of equality of 
covariance matrices (p = 0.240). There was no statistically significant interaction between 
the training group and time on beep test level achieved, F(1, 16) = 0.063, p = 0.805, 

























Main effects were run to compare differences in mean scores of beep test level 
achieved based on time as well as group. There was a statistically significant difference 
in mean beep test level achieved between pre- and post-testing, F(1, 16) = 25.407, p < 
0.0005. Mean beep test level achieved was 0.902 levels higher (95% CI, [0.522, 1.281], p 
< 0.0005) (Figure 6). There was no statistically significant difference in mean beep test 
level achieved between the HIIT and repeated sprint group, F(1,16) = 1.096, p = 0.311.  
 
Figure. 6. Total mean scores pre and post testing of beep test level  
Note. * = significant difference p<0.05 
 
In order to assess aerobic capacity, VO2 max was estimated using level of beep 
test achieved. There was homogeneity of covariances, as assessed by Box’s test of 
equality of covariance matrices (p = 0.300). There was no statistically significant 
interaction between the training group and time on VO2 max level achieved, F(1,16) = 




































Main effects were run to compare differences in mean score of VO2max achieved 
based on time as well as on group. There was a statistically significant difference in mean 
VO2max achieved between pre- and post-testing, F(1, 16) = 41.584, p < 0.0005. Mean 
VO2max achieved was 3.5 mL•-1•kg-1•min-1 higher (95% CI, [2.387, 4.724], p < 0.0005 
(Figure 7).  There was no statistically significant difference in mean beep test level 
achieved between the HIIT and repeated sprint group, F(1,16) = 1.384, p = 0.257. 
 
 
Figure.7. Total mean VO2 max pre and post testing based on beep test levels and 
equations from Ramsbottom et al. (1988). 
Note. * = significant difference p<0.05 
 
Physical Self-Perception Questionnaire 
There was homogeneity of covariances, as assessed by Box’s test of equality of 
covariance matrices (p = 0.240). There was no statistically significant interaction between 
the training group and time on physical self-perception score, F(1, 16) = 1.276, p = 0.275, 


































Main effects were run to compare differences in mean scores of physical self-
perception based on time as well as group. There were no statistically significant 
differences in mean scores of physical self-perception between pre and post testing, 
F(1,16) = 0.100, p = 0.756. There was no statistically significant difference in mean 
scores of physical self-perception between the HIIT and repeated sprint group, F(1,16) = 
0.108, p = 0.746.  
 
Physical Activity Enjoyment Scale Questionnaire  
There was homogeneity of covariances, as assessed by Box’s test of equality of 
covariance matrices (p = 0.240). There was a statistically significant interaction between 
the training group and time on physical activity enjoyment, F(4, 64) = 5.470, p = 0.001, 
partial η2= 0.255. Thus, simple main effects were run. 
There was a statistically significant difference in physical activity enjoyment 
between the training groups during week one, F(1,16) = 8.425, p = 0.10, partial η2 = 
0.345. There were no statistically significant differences in physical activity enjoyment 
between the training groups during week two, F(1,16) = 3.977, p = 0.063, partial η2 = 
0.199, week three, F(1,16) = 0.334, p = 0.571, partial η2 = 0.020, week four, F(1,16) = 
0.459, p = 0.508, partial η2 = 0.028, or week five F(1,16) = 0.158, p = 0.696, partial η2 = 










Figure 8: Mean physical activity enjoyment scores over the five-week training period 
between high intensity interval training and repeated sprint groups.  
Note. * = significant difference between HIIT group and RS group, p < 0.05 
         **= significant difference within HIIT group, p < 0.05 
 
 
There was a statistically significant effect of time on physical activity enjoyment 
in the high intensity interval training group, F(4, 32) = 3.221, p = 0.25, η2 = 0.287. There 
was a statistically significant increase in physical activity enjoyment in the HIIT group 
with mean physical activity enjoyment increasing 4.037 points from week two to week 
three (95% CI, [0.155, 7.919], p = 0.04) (Figure 8). There was no other statistically 
significant effect of time on physical activity enjoyment in the high intensity interval 
training group. There was no statistically significant effect of time on physical activity 









































Discussion, Summary and Conclusion 
 This chapter will review the purpose, methods, and findings of the current study. 
The following sections will discuss the results with regards to practical and theoretical 
implications. The final findings and each of the hypotheses will be addressed in this 
section. Finally, the importance of this study and any limitations will be addressed as well 
as any suggestions for further research that may be needed.  
Discussion 
 This study was designed to test the effects of a five-week whole body high 
intensity interval training on female collegiate soccer players and compare it to repeated 
sprint training that the soccer team would normally perform at practice. The significant 
difference between the two is the time it takes to perform the HIIT training, four minutes, 
and repeated sprint training, anywhere from ten to fifteen minutes. Another facet that is 
beneficial about whole body high intensity interval training is that it has been shown to 
improve muscular endurance as well as VO2 levels (McRae et al., 2012), where repeated 
sprint training has only been shown to improve VO2 levels and 40-meter sprint time 
(Dupont et al., 2004; Tonnessen et al., 2011).  
 Eighteen female collegiate soccer players were split into two groups of nine and 
participated in a five-week training protocol of either repeated sprint or HIIT training. A 
test of soccer specific performance measures was run pre and post training protocol. 
These tests included acceleration, speed, agility, vertical jump, and beep test. Physical 





physical abilities improved based on the training group of the participants. Finally, 
physical activity enjoyment was recorded weekly immediately after each training session 
to gauge the physical activity enjoyment of the participants to the training that they were 
performing. 
Soccer Specific Testing 
 The participants went through a combine of performance measures pre and post 
the five-week training protocol. These performance measures were speed, acceleration, 
agility, vertical jump, and the beep test. There was shown to be no difference between the 
high intensity interval group and the repeated sprint group across any of these measures. 
The entire soccer team as a whole benefited from the training as there were increases in 
performance levels on multiple measures pre- to post- testing. 
 The female soccer team saw improvements in both groups pre to post testing in 
10-meter acceleration and agility with no significant improvements in 30-meter speed 
time (Figure 4). These results do not coincide with the results found in Taylor et al. 
(2015) which showed that repeated sprint training would have a large effect on 30-meter 
sprint time and a small effect on 10-meter acceleration time. Taylor et al. (2015) 
performed their study only on male soccer players and did not have an addition of 
resistance training along with the players training, and the literature on female soccer 
players is very limited.  
 There were also significant improvements in vertical jump which was identified 
as anaerobic power for this study. The average improvement for the soccer team was four 
inches, or a 24% improvement. This coincides with findings for improvements in high 





tests were usually performed using a cycle ergometer and not the vertical jump test 
(Astorino et al., 2012; McRae et al., 2012). Tonnesson and collegues (2011), found that 
there was no significant improvement in vertical jump after a 40-meter repeated sprint 
training protocol similar to the protocol in the current study. 
 The final soccer performance measure was the beep test. There was an 
improvement in beep test level and with these values it was shown that there was also an 
increase in estimated VO2 max level pre to post testing for the soccer team. These 
findings coincide with the findings of repeated sprint training that shows a significant 
increase in beep test performance of male soccer players (Wells et al., 2013). This also is 
comparable to a study done on female Division III soccer players who showed and 
improvement not only in beep test but also in a VO2 max test after participating in a 
repeated sprint training protocol (Rowan et al., 2012). In McRae et al. (2012), 
recreationally active females were shown to improve VO2max levels after performing a 
whole body aerobic resistance training program similar to the current study. Our findings 
are corroborated with the findings throughout the literature on male soccer players and 
repeated sprint training. However, this study adds to the existing literature concerning the 
benefits of high intensity interval training and resistance training compared to the 
repeated sprint training on female soccer athletes. 
  
Physical Activity Enjoyment 
 The participants in each of the two training protocol groups were given a physical 
enjoyment questionnaire to record how they felt about the training immediately 





group and then compared within each group based on the week as well we between each 
of the groups. The repeated sprint group felt significantly more enjoyment only in the 
first week compared to the high intensity interval training group. The differences in 
physical enjoyment then decreases, with the repeated sprint group having a decline in 
enjoyment and the HIIT group having an increase in enjoyment (Figure 8).  
 The initial difference in physical enjoyment could be due to the difficulty of the 4 
minute tabata for the HIIT group leading to a decreased enjoyment and the ease or 
beginning of the training for the repeated sprint group, leading to the increased 
enjoyment. The HIIT group was able to record the number of burpees they were doing 
and in turn be able to see their improvement each training session. This could have been a 
motivator and led to the increased enjoyment of the exercise that they were performing. 
The increase in enjoyment in the HIIT group is similar to the findings in McRae 
et al. (2012) which showed higher ratings of perceived enjoyment in recreationally active 
females for a tabata workout than in an endurance run. These findings were also 
concurrent with that in Bartlett et al. (2011) which utilized recreationally active males 
and found that there was higher perceived enjoyment after a high intensity interval 
training regime than in a fifty-minute endurance run.  
  While the participation in each of the training groups led to a fairly high perceived 
enjoyment (all scores over 75 out of 100). Although the repeated sprint group began with 
a higher perceived physical enjoyment, their enjoyment decreased across the first three 
weeks of training while the whole body HIIT group increased in enjoyment. Both groups 
then leveled off in enjoyment after the first three weeks, showing possible boredom with 





tabata, it is suggested that in order to maintain enjoyment and high levels of effort, a 
record of achievement may be beneficial for each individual to help motivate them 
through each session as well as switching up routine every three weeks. 
 
Findings 
The following hypotheses were accepted based on the findings from the current study: 
1) There was a significant decrease in 10-meter acceleration time in the HIIT and 
repeated-sprint training group. 
2) There was a significant decrease in agility time in the HIIT and repeated-
sprint training group.  
3) There was a significant increase in vertical jump height in the HIIT and 
repeated-sprint training group.  
4) There was a significant increase in the level of beep test achieved in the HIIT 
and repeated sprint training group. 
The following hypotheses were not supported based on the findings from the current 
study: 
1) There was a significant decrease in 20-meter sprint time in the HIIT and 
repeated-sprint training group.  
2) There was a greater decrease in pre-to-post 20-meter sprint time in the HIIT 
group than in the repeated sprint group. 
3) There was a greater decrease in pre-to-post 10-meter acceleration time in the 





4) There was a greater decrease in pre-to-post agility time in the HIIT group than 
in the repeated sprint group 
5) There was a greater increase in pre-to-post vertical jump height in the HIIT 
group than in the repeated sprint group. 
6) There was a greater increase in the level of beep test achieved as well as an 
increase in VO2 max in the repeated sprint-training group than in the HIIT 
group. 
7) The participants in the HIIT group had a higher rating of perceived enjoyment 
than those in the repeated sprint-training group. 
8) The participants of the HIIT group had a greater increase in physical self-
perception pre- to post-test than those in the repeated sprint-training group. 
Conclusions 
The present study resulted in the following conclusions: 
1) Whole body high-intensity interval training added to a resistance training 
program has the same effect on acceleration, vertical jump, aerobic fitness, 
and agility, as repeated sprint training added to a resistance training program 
while taking up only 4 minutes compared to 15 minutes respectively.#
2) Physical enjoyment of whole body high intensity interval training increased 
across five weeks while repeated sprint training will decline over five weeks 
as measured by the Physical Activity Enjoyment Questionnaire.#
Implications 
 The current study showed improvements of female collegiate soccer player 





improvements were after a five-week training protocol of either whole body high 
intensity interval training or a more conventional repeated sprint training added to a 
resistance training program. Many college coaches revert back to the repeated sprint 
training as they see the similarities in how players run in a game, with short bursts and 
then short breaks, and the repeated sprint protocol. While this training shows to be 
effective, it also through this study has been shown to decrease enjoyment over time as 
well as take up time that could be used for specified game preparation.  
 The whole body high intensity interval training in addition to resistance training 
was shown to have the same effects on a female soccer player as the repeated sprint with 
the benefit of only lasting four minutes. By combining the whole body HIIT training with 
the resistance training, the aerobic and anaerobic needs of a female soccer player can be 
met. The resistance training program is usually blocked out in its own time spot and does 
not take up excess time during a soccer practice. Therefore, the quick addition at the 
beginning of practice of a whole body high intensity interval workout and then the coach 
can move onto more pressing matter of game preparation.  
 The increased enjoyment in the high intensity interval training group in the 
current study can be another encouraging factor to adding this type of workout into a 
team environment. The players can keep personal record of their scores and be able to see 
improvements in their fitness which could lead to increased enjoyment in the exercise as 
well as a positive outlook on the rest of practice. The current study has helped to develop 
a training mode that is no longer then four minutes and has been shown to help female 
collegiate athletes which has been an understudied population up through the current 





physically trained athletes, but also lead to the development of more high intensity 




 The first limitation to the current study is the size of the sample that was used for 
the experimental protocol. The SUNY Cortland women’s soccer team was in their off 
season and due to the decrease in numbers that occurred from the regular season due to 
graduation or players leaving the team, the sample size was 18. This limitation however 
is seen throughout the literature when utilizing soccer teams as there is a finite amount of 
players that could be drawn from for a specific team. 
 Another limitation is the strength training program that occurred at the same time 
as the experimental protocol was taking place. As it was the off season, the team 
participated in strength training three times a week which could have had an effect on the 
performance measures of the soccer team. This training was performed by both groups so 
although the increase in multiple performance measures cannot conclusively be wholly 
linked to just the training protocols. This also leads to another limitation as there was an 
attempt to control for the amount of excess exercise that the team performed during the 
five-weeks. However, the researcher was unable to completely limit the participants to no 
exercise as they could not be monitored at all hours.  
 The final limitation is the absence of a control group or multiple control groups 
for the study. A control group could have aided to the comparison of a baseline for 





also been created to solely participate in the strength training program so as to have a 
comparison for the improvement in performance measures. All of these limitation can 
help future researchers to improve upon the current literature and research on female 
collegiate athletes and the benefits of different training programs. 
Future Research 
Based on findings from the current study as well as the limitations stated, it is 
suggested that future research on this topic look into comparisons of whole body high 
intensity interval training with multiple modes of sprint training. There are many 
examples of sprint training that soccer coaches use to improve fitness in their teams. This 
study used the repeated sprint model used by Dupont et al. (2004), which was 13 repeated 
40-meter sprints. This sprint training may not be as utilized in soccer training as sprint 
training that involves multiple lengths and cuts, usually called suicides. This or other 
sprint training modes may be a comparison with whole body high intensity interval 
training that could show the benefits of this type of shorter training. 
Another suggestion for future research is to add a control group for possible 
learning effect of the testing procedures. This control group could provide a baseline for 
each of the groups to be compared to when showing improvement in performance. The 
addition of a fourth group that only performed the strength training could show what 
effects the strength training had on the soccer specific performance without the addition 
of whole body high intensity interval training. 
Finally, an extension of this study to different athletic populations could be very 
beneficial across multiple sports. The effects of whole body high intensity interval 





time that could be spent on skills. This type of research can create a new type of fitness 
that takes four minutes and can be added to the beginning of a practice to improve 
multiple aspects of fitness without taking away from skill training.  
In conclusion, an addition of four minutes of Whole Body HIIT to a resistance 
training program can help to increase soccer specific performance as well as physical 
enjoyment in female soccer players while cutting down on the time it takes to perform 
this training. This can be beneficial to collegiate coaches of female soccer players and can 
lead to more studies performed on this population to increase our knowledge and create 









Andersson, H., Raastad, T., Nilsson, J., Paulsen, G., Garthe, I., & Kadi, F. (2008). 
Neuromuscular fatigue and recovery in elite female soccer: Effects of active recovery. 
Medicine and Science in Sports and Exercise, 40(2), 372-380. 
doi:10.1249/mss.0b013e31815b8497 
 
Astorino, T. A., Allen, R. P., Roberson, D. W., & Jurancich, M. (2012). Effect of high-
intensity interval training on cardiovascular function, VO2max, and muscular force. 
Journal of Strength & Conditioning Research, 26(1), 138-145. 
doi:10.1519/JSC.0b013e318218dd77 
 
Bangsbo, J. (1994). The physiology of soccer—with special reference to intense 
intermittent exercise. Acta Physiologica Scandinavica, 619,1-155. 
 
Bartlett, J. D., Close, G. L., MacLaren, D. P., Gregson, W., Drust, B., & Morton, J. P. 
(2011). High-intensity interval running is perceived to be more enjoyable than 
moderate-intensity continuous exercise: implications for exercise adherence. Journal 
of Sports Sciences, 29(6), 547-553. doi:10.1080/02640414.2010.545427 
 
Buchheit, M., Mendez-Villanueva, A., Delhomel, G., Brughelli, M., & Ahmaidi, S. 
(2010). Improving repeated sprint ability in young elite soccer players: repeated 
shuttle sprints vs. explosive strength training. Journal of Strength & Conditioning 






Chelly, M. S., Ghenem, M. A., Abid, K., Hermassi, S., Tabka, Z., & Shephard, R. J. 
(2010). Effects of in-season short-term plyometric training program on leg power, 
jump-and sprint performance of soccer players. Journal of Strength & Conditioning 
Research,24(10), 2670-2676. doi:10.1519/JSC.0b013e3181e2728f 
 
Chimera, N. J., Swanik, K. A., Swanik, C. B., & Straub, S. J. (2004). Effects of 
plyometric training on muscle-activation strategies and performance in female 
athletes. Journal of Athletic Training, 39(1), 24-31.  
 
Datson, N., Hulton, A., Andersson, H., Lewis, T., Weston, M., Drust, B., Gregson, W. 
(2014). Applied physiology of female soccer: An update. Sports Medicine, 44, 1225-
1240. doi:10.1007/s40279-014-0199-1 
 
De Villarreal, E. S., Suarez-Arrones, L., Requena, B., Haff, G. G., & Ferrete, C. (2015). 
Effects of plyometric and sprint training on physical and technical skill performance 
in adolescent soccer players. Journal of Strength & Conditioning Research, 29(7), 
1894-1903. doi:10.1519/JSC.0000000000000838 
 
DuPont, G., Akakpo, K., & Berthoin, S. (2004). The effect of in-season, high-intensity 








Ferrete, C., Requena, B., Suarez-Arrones, L., & De Villarreal, E. S. (2014). Effect of 
strength and high-intensity training on jumping, sprinting, and intermittent endurance 
performance in prepubertal soccer players. Journal of Strength & Conditioning 
Research, 28(2), 413-422. doi: 10.1519/JSC.0b013e31829b2222 
 
Gabbet, T. J., & Mulvey, M. J. (2008). Time-motion analysis of small-sided training 
games and competition in elite women soccer players. Journal of Strength & 
Conditioning Research, 22(2), 543-552. 
 
García-Pinillos, F., Martínez-Amat, A., Hita-Contreras, F., Martínez-López, E. J., & 
Latorre-Román P. A. (2014). Effects of a contrast training program without external 
load on vertical jump, kicking speed, sprint, and agility of young soccer players. 
Journal of Strength & Conditioning Research, 28(9), 2452-2460. 
doi:10.1519/JSC.0000000000000452 
 
Gist, N. H., Freese, E. C., & Cureton, K. J. (2014). Comparison of responses to two high-
intensity intermittent exercise protocols. Journal of Strength & Conditioning 
Research, 28(11), 3033-3040. doi: 10.1519/JSC.0000000000000522 
 
Goral, K. (2015) Examination of agility performances of soccer players according to their 






Helgerud, J., Engen, L. C., Wisløff, U., & Hoff, J. (2001). Aerobic endurance training 
improves soccer performance. Medicine and Science in Sports and Exercise, 33(11), 
1925-1931.  
 
Hoffman, S. J. (Ed.). (2013). Introduction to Kinesiology: Studying physical activity. 
Chapaign, IL: Human Kinetics. 
 
Katch, Victor, L., McArdle, William, D., & Katch, Frank, I. (2011). Essentials of 
Exercise Physiology. Baltimore, MD: Wolters Kluwer. 
 
Kendzierski, D., & DeCarlo, K. J. (1991). Physical Activity Enjoyment Scale: Two 
validation studies. Journal of Sport & Exercise Psychology, 13(1), 50-64. 
 
Kotzamanidis, C., Chatzopoulos, D., Michailidis, C., Papaiakovou, G., & Patikas, D. 
(2005). The effect of a combined high-intensity strength and speed training program 
on the running and jumping ability of soccer players. Journal of Strength & 
Conditioning Research, 19(2), 369-375. 
 
Krustrup, P., Mohr, M., Ellingsgaard, H., & Bangsbo, J. (2005). Physical demands during 
an elite female soccer game: Importance of training status. Medicine and Science in 






Krustrup, P., Zebis, M., Jensen, J. M., & Mohr, M. (2010). Game-induced fatigue 
patterns in elite female soccer. Journal of Strength & Conditioning Research, 24(2), 
437-441. doi:10.1519/JSC.0b013e3181c09b79 
 
Little, T., & Williams, A. G. (2005). Specificity of acceleration, maximum speed, and 
agility in professional soccer players. Journal of Strength & Conditioning Research, 
19(1), 76-78.  
 
Manson, S. A., Brughelli, M., & Harris, N. K. (2014). Physiological characteristics of 
international female soccer players. Journal of Strength and Conditioning Research, 
28(2), 308-318. doi:10.1519/JSC.0b013e31829b56b1 
 
McCormack, W. P., Stout, J. R., Wells, A. J., Gonzalez, A. M., Mangine, G. T., Fragala, 
M. S., & Hoffman, J. R. (2014). Predictors of high-intensity running capacity in 
collegiate women during a soccer game. Journal of Strength & Conditioning 
Research, 28(4), 964-970. doi:10.1519/JSC.0000000000000359 
 
McRae, G., Payne, A., Zelt, J. G., Scribbans, T. D., Jung, M. E., Little, J. P., & Gurd, B. 
J. (2012). Extremely low volume, whole-body aerobic–resistance training improves 
aerobic fitness and muscular endurance in females. Applied Physiology, Nutrition, 







Mohr, M., Krustrup, P., Andersson, H., Kirkendal, D., & Bangsbo, J. (2008). Match 
activities of elite women soccer players at different performance levels. Journal of 
Strength & Conditioning Research, 22(2), 341-349. 
doi:10.1519/JSC.0b013e318165fef6 
 
Ozbar, N., Ates, S., & Agopyan, A. (2014). The effect of 8-week plyometric training on 
leg power, jump, and sprint performance in female soccer players. Journal of 
Strength & Conditioning Research 28(10), 2888-2894. 
doi:10.1519/JSC.0000000000000541 
 
Podstawski, R., Bernard, K., Tomasz, B., Michał, B., & Dariusz, C. (2013). Relationship 
between BMI and endurance-strength abilities assessed by the 3 minute burpee 
test. International Journal of Sports Science, 3(1), 28-35. 
doi:10.5923/j.sports.20130301.06 
 
Polman, R., Walsh, D., Bloomfield, J., & Nesti, M. (2004). Effective conditioning of 
female soccer players. Journal of Sports Sciences,22(2), 191-203. 
doi:10.1519/02640410310001641458 
 
Ramsbottom, R., Brewer, J., & Williams, C. (1988). A progressive shuttle run test to 






Rowan, A. R., Kueffner, T. E., & Stavrianeas, S. (2012). Short duration high-intensity 
interval training improves aerobic conditioning of female college soccer players. 
International Journal of Exercise Science 5(3), 232-238.  
 
Ryckman, R. M., Robbins, M. A., Thornton, B., & Cantrell, P. (1982). Development and 
validation of a physical self-efficacy scale. Journal of Personality and Social 
Psychology, 42(5), 891-900. http://dx.doi.org/10.1037/0022-3514.42.5.891 
 
Sayers, S. S., Harackiewicz, D. V., Harman, E. A., Frykman, P. N., Rosenstein, M. T. 
(1999). Cross-validation of three jump power equations. Medicine and Science in 
Sports and Exercise, 31(4), 572-577. 
 
Sayers, A., Sayers, B. E., & Binkley, H. (2008). Preseason fitness testing in national 
collegiate athletic association soccer. Strength and Conditioning Journal, 30(2), 70-
75. doi: 10.1519/SSC.0b013e31816a8849 
 
Siegler, J., Gaskill, S., & Ruby, B. (2003). Changes evaluated in soccer-specific power 
endurance either with or without a 10-week, in-season, intermittent, high-intensity 
training protocol. Journal of Strength & Conditioning Research, 17(2), 379-387.  
 
Sirotic, A. C., & Coutts, A. J. (2007). Physiological and performance test correlates of 
prolonged, high-intensity, intermittent running performance in moderately trained 







Slettaløkken, G., & Rønnestad, B. R. (2014). High-intensity interval training every 
second week maintains VO2max in soccer players during off-season.  Journal of 
Strength & Conditioning Reserch, 28(7), 1946-1951. 
doi:10.1519/JSC.0000000000000356 
 
Söhnlein, Q., Müller, E., & Stöggl, T. L. (2014). The effect of 16-week plyometric 
training on explosive actions in early to mid-puberty elite soccer players. Journal of 
Strength & Conditioning Research, 28(8), 2105-2114. 
doi:10.1519/JSC.0000000000000387 
 
Sperlich, B., De Marées, M., Koehler, K., Linville, J., Holmberg, H. C., & Mester, J. 
(2011). Effects of 5 weeks of high-intensity interval training vs. volume training in 
14-year-old soccer players. Journal of Strength & Conditioning Research, 25(5), 
1271-1278. doi:10.1519/JSC.0b013e3181d67c38 
 
Stølen, T., Chamari, K., Castagna, C., & Wisløff, U. (2005) Physiology of soccer : An 
update. Sports Medicine, 35(6), 501-536. doi: 10.2165/00007256-200535060-00004 
 
Tabata, I., Nishimura, K., Kouzaki, M., Hirai, Y., Ogita, F., Miyachi, M., & Yamamoto, 
K. (1996). Effects of moderate-intensity endurance and high-intensity intermittent 
training on anaerobic capacity and VO2max. Medicine and Science in Sports and 






Taylor, J., Macpherson, T., Spears, I., & Weston, M. (2015). The effects of repeated-
sprint training on field-based fitness measures: a meta-analysis of controlled and non-
controlled trials. Sports Medicine, 45(6), 881-891.  
 
Tjønna, A., Stølen, T., Bye, A., Volden, M., Slørdahl, S., Ødegard, R., ... & Wisløff, U. 
(2009). Aerobic interval training reduces cardiovascular risk factors more than a 
multitreatment approach in overweight adolescents. Clinical Science, 116, 317-326. 
doi:10.1042/CS20080249 
 
Tønnessen, E., Shalfawi, S. A. I., Haugen, T., & Enoksen, E. (2011). The effect of 40-m 
repeated sprint training on maximum sprinting speed, repeated sprint speed 
endurance, vertical jump, and aerobic capacity in young elite male soccer players.  
Journal of Strength & Conditioning Research, 25(9), 2364-2370. 
doi:10.1519/JSC.0b013e3182023a65 
 
Turner, A. N., & Stewart, P. F. (2014). Strength and conditioning for soccer players. 
Strength and Conditioning Journal, 38(4), 1-13. 
doi:10.1519/SSC.0000000000000054 
 
Vescovi, J. D., & McGuigan, M. R. (2008). Relationships between sprinting, agility, and 







Vescovi, J. D. (2012). Sprint speed characteristics of high-level American female soccer 
players: Female athletes in motion (FAiM) study. Journal of Science and Medicine in 
Sport,15, 474-478. doi:10.1016/j.jsams.2012.03.006 
 
Walker, T., & Turner, A. (2009). A one-day field test battery for the assessment of 
aerobic capacity, anaerobic capacity, speed, and agility of soccer players. Strength 
and Conditioning Journal, 31(6), 52-60. doi: 10.1519/SSC.0b013e3181c22085 
 
Wells, C., Edwards, A., Fysh, M., & Drust, B. (2014). Effects of high-intensity running 
training on soccer-specific fitness in professional male players. Applied Physiology, 
Nutrition, and Metabolism, 39(7), 763-769. doi:10.1139/apnm-2013-0199 
 
Wong, P. L., Chaouachi, A., Chamari, K., Dellal, A., & Wisloff, U. (2010). Effect of 
preseason concurrent muscular strength and high-intensity interval training in 
professional soccer players. Journal of Strength & Conditioning Research, 24(3), 







Appendix A: Lifting Regime for Experimental Groups 
 
TRAINING BLOC 1 DAY 1 
WEEK 1 WEEK 2 TESTING  
WARM UP (3 times) 
Body weight squat x 10 
Hip bridge x 10  
Lunge complex x 3 
PLYOMETRICS  
Box jump 3x3 
Approach box jump 3x3 
Drop lateral jump 3x2/side  
MAIN LIFT  
Trap bar deadlift  
- 1 warm up  
- 3x10 
Weight_______ 
Barbell snatch 3x3 
      Weight_______ 
RDL jump 3x3 




(A1) Pull up 
______,______,_______ 
(A2) Single leg Romanian 
deadlift  
Weight 3x10_________ 
(A3) Kettlebell swing 3x12  
Weight_________ 
 
(B1) Barbell Romanian 
Deadlift 3x10 
Weight ___________ 
(B2) Rear leg elevated 
deadlift 3x8 
Weight___________ 




WARM UP (3 times) 
Body weight squat x 10 
Hip bridge x 10  
Lunge complex x 3 
PLYOMETRICS  
Box jump 3x3 
Approach box jump 3x3 
Drop lateral jump 3x2/side  
MAIN LIFT  
Trap bar deadlift  
- 1 warm up  
- 3x6 
Weight_______ 
Barbell snatch 3x3 
      Weight_______ 
RDL jump 3x3 




((A1) Pull up 
______,______,_______ 
(A2) Single leg Romanian 
deadlift  
Weight 3x8_________ 
(A3) Kettlebell swing 3x10  
Weight_________ 
 
(B1) Barbell Romanian 
Deadlift 3x8 
Weight ___________ 
(B2) Rear leg elevated 
deadlift 3x6 
Weight___________ 























TRAINING BLOC 1 DAY 2 
WEEK 1 WEEK 2 TESTING  
WARM UP (3 times) 
(1) Sit ups x 10 
(2) Shoulder touches x 
10  




(1) Medicine ball throw 
down 3x8 
(2) Medicine ball 
overhead wall toss 
3x3 
(3)  Band resisted sprints  
3x3 
MAIN LIFT  
(1) Bench press 
- 1 warm up  
- 3x10 
Weight_______ 
(2) Push jerk 3x3 
       Weight______ 




(A1) Close grip bench press 
3x10  
Weight_________ 
(A2) Dumbbell thruster 3x10 
Weight_________ 
(A3) Dumbbell row 3x10  
Weight_________ 
 
(B1) Pushup 3x max reps 
_______,_______,_______ 
(B2) Sled back pedal 3 
rounds   
Weight___________ 




WARM UP (3 times) 
(1) Sit ups x 10 
(2) Shoulder touches x 
10  




(1) Medicine ball throw 
down 3x8 
(2) Medicine ball 
overhead wall toss 
3x3 
(3)  Band resisted sprints 
3x3 
MAIN LIFT  
(1) Bench press 
- 1 warm up  
- 3x6 
Weight_______ 
(2) Push jerk 3x3 
       Weight______ 




(A1) Close grip bench press 
3x8 
Weight_________ 
(A2) Dumbbell thruster 3x8 
Weight_________ 
(A3) Dumbbell row 3x8 
Weight_________ 
 
(B1) Pushup 3x max reps 
_______,_______,_______ 
(B2) Sled back pedal 3 
rounds   
Weight___________ 





















TRAINING BLOC 1 DAY 3 
WEEK 1 WEEK 2 TESTING  
WARM UP (3 times) 
(1) Body weight squats 
x10 
(2) Side lunges x10  
(3) Leg extended hip 
mobility x10 /side  
PLYOMETRICS & 
SPEED 
(1) Drop jump 3x3 
(2) Broad jump 3x3 
(3) Band resisted side 
shuffle 3x3  
MAIN LIFT  
(1) Box squat 3x10 
Weight_______ 
(2) Hang clean 3x3 
Weight_______ 
(3) Dumbbell jump 3x3 
Weight_______ 
CIRCUIT TRAINING (40 
second stations) 
 
(A1) Goblet squat  
(A2) Burpee 
 
(C1) Floor press 
(C2) Dumbbell step up  
 
(D1) Sled back pedal 
(D2) TRX row  
 
(E1) Medicine ball rotational 
throw down 
(E2) Trap bar deadlift  
 
(F1) Battle ropes   
(F2) Straight leg sit up  
 
(G1) Mountain climbers 
(G2) Curl press 
WARM UP (3 times) 
(1) Body weight squats 
x10 
(2) Side lunges x10  
(3) Leg extended hip 
mobility x10 /side  
PLYOMETRICS & 
SPEED 
(1) Drop jump 3x3 
(2) Broad jump 3x3 
(3) Band resisted side 
shuffle 3x3  
MAIN LIFT  
(1) Box squat 3x6 
Weight_______ 
(2) Hang clean 3x3 
Weight_______ 
(3) Dumbbell jump 3x3 
Weight_______ 
CIRCUIT TRAINING (40 
second stations) 
 
(A1) Goblet squat  
(A2) Burpee 
 
(C1) Floor press 
(C2) Dumbbell step up  
 
(D1) Sled back pedal 
(D2) TRX row  
 
(E1) Medicine ball rotational 
throw down 
(E2) Trap bar deadlift  
 
(F1) Battle ropes   
(F2) Straight leg sit up  
 
(G1) Mountain climbers 



















TRAINING BLOC 2 DAY 1 
WEEK 1- Speed WEEK 2- Strength  WEEK 3- Volume  
WARM UP (3 times) 
Body weight squat x 10 
Hip bridge x 10  
Lunge complex x 3 
PLYOMETRICS  
Box jump 3x3 
Approach box jump 3x3 
Drop lateral jump 3x2/side  
MAIN LIFT  
Trap bar deadlift  
- 1 warm up @ bar 
x10  
- 3x3 @ 60% 
Weight_______ 
Barbell snatch 3x3 
      Weight_______ 
RDL jump 3x3 





(A1) Pull up 
______,______,_______ 
(A2) Single leg Romanian 
deadlift  
Weight 3x10_________ 
(A3) Kettlebell swing 3x12  
Weight_________ 
 
(B1) Barbell Romanian 
Deadlift 3x10 
Weight ___________ 
(B2) Rear leg elevated 
deadlift 3x8 
Weight___________ 




WARM UP (3 times) 
Body weight squat x 10 
Hip bridge x 10  
Lunge complex x 3 
PLYOMETRICS  
Box jump 3x3 
Approach box jump 3x3 
Drop lateral jump 3x2/side  
MAIN LIFT  
Trap bar deadlift  
- 1 warm up @ bar 
x10 
- 1x8 @ 60% 
- 1x6 @ 70% 
- 3x3 @ 80% 
Weight_______ 
Barbell snatch 3x3 
      Weight_______ 
RDL jump 3x3 
      
Weight_________ 
ACESSORY TRAINING 
(A1) Pull up 
______,______,_______ 
(A2) Single leg Romanian 
deadlift  
Weight 3x8_________ 
(A3) Kettlebell swing 3x10  
Weight_________ 
 
(B1) Barbell Romanian 
Deadlift 3x8 
Weight ___________ 
(B2) Rear leg elevated 
deadlift 3x6 
Weight___________ 




WARM UP (3 times) 
Body weight squat x 10 
Hip bridge x 10  
Lunge complex x 3 
PLYOMETRICS  
Box jump 3x3 
Approach box jump 3x3 
Drop lateral jump 3x2/side  
MAIN LIFT  
Trap bar deadlift  
- 1 warm up @ 
bar x10 
- 1x8 @ 60% 









(A1) Pull up 
______,______,_______ 
(A2) Single leg Romanian 
deadlift  
Weight 3x6_________ 
(A3) Kettlebell swing 3x8 
Weight_________ 
 
(B1) Barbell Romanian 
Deadlift 3x6 
Weight ___________ 
(B2) Rear leg elevated 
deadlift 3x4 
Weight___________ 










TRAINING BLOC 2 DAY 2 
WEEK 1- Strength  WEEK 2- Volume WEEK 3- Speed  
WARM UP (3 times) 
Sit ups x 10 
Shoulder touches x 10  




Medicine ball throw down 
3x8 
Medicine ball overhead 
wall toss 3x3 
 Band resisted sprints  3x3 
MAIN LIFT  
Bench press 
- 1 warm up x10 
@ bar 
- 1 warm up x 6 
@ 60% 
- 3x3 @ 80% 
(work weight) 
Weight_______ 
Push jerk 3x3 
       Weight______ 
Medicine ball squat toss 
3x5 
ACESSORY TRAINING 
(A1) Close grip bench press 
3x10  
Weight_________ 
(A2) Dumbbell thruster 
3x10 
Weight_________ 
(A3) Dumbbell row 3x10  
Weight_________ 
(B1) Pushup 3x max reps 
_______,_______,_______ 
(B2) Sled back pedal 3 
rounds   
Weight___________ 




WARM UP (3 times) 
Sit ups x 10 
Shoulder touches x 10  




Medicine ball throw down 
3x8 
Medicine ball overhead 
wall toss 3x3 
 Band resisted sprints 3x3 
MAIN LIFT  
Bench press 
- 1 warm up x10 
@ bar  
- 1 warm up x6 @ 
60% 
- 1 work set MAX 






(A1) Close grip bench press 
3x8 
Weight_________ 
(A2) Dumbbell thruster 3x8 
Weight_________ 
(A3) Dumbbell row 3x8 
Weight_________ 
 
(B1) Pushup 3x max reps 
_______,_______,_______ 
(B2) Sled back pedal 3 
rounds   
Weight___________ 




WARM UP (3 times) 
Sit ups x 10 
Shoulder touches x 10  




Medicine ball throw down 
3x8 
Medicine ball overhead 
wall toss 3x3 
 Band resisted sprints  3x3 
MAIN LIFT  
Bench press 
- 1 warm up x10 
@ bar 
- 3x3 @ 60% 
Push jerk 3x3 
       Weight______ 






(A1) Close grip bench press 
3x6 
Weight_________ 
(A2) Dumbbell thruster 3x6 
Weight_________ 
(A3) Dumbbell row 3x6 
Weight_________ 
 
(B1) Pushup 3x max reps 
_______,_______,_______ 
(B2) Sled back pedal 3 
rounds   
Weight___________ 









TRAINING BLOC 2 DAY 3 
WEEK 1- Volume WEEK 2- Speed  WEEK 3- Strength  
WARM UP (3 times) 
Body weight squats x10 
Side lunges x10  
Leg extended hip mobility x10 
/side  
PLYOMETRICS & SPEED 
Drop jump 3x3 
Broad jump 3x3 
Band resisted side shuffle 3x3  
MAIN LIFT  
Box squat  
- 1x10 @ bar 
- 1x 6 @ 60% 





CIRCUIT TRAINING (40 
second stations) 
 
(A1) Goblet squat  
(A2) Burpee 
 
(C1) Floor press 
(C2) Dumbbell step up  
 
(D1) Sled back pedal 
(D2) TRX row  
 
(E1) Medicine ball rotational 
throw down 
(E2) Trap bar deadlift  
 
(F1) Battle ropes   
(F2) Straight leg sit up  
 
(G1) Mountain climbers 
(G2) Curl press 
 
  
WARM UP (3 times) 
Body weight squats x10 
Side lunges x10  
Leg extended hip mobility x10 
/side  
PLYOMETRICS & SPEED 
Drop jump 3x3 
Broad jump 3x3 
Band resisted side shuffle 3x3  
MAIN LIFT  
Box squat 
- 1x10 @ bar 
- 3x3 @ 60% 
Weight_______ 
Hang clean 3x3 
Weight_______ 
Dumbbell jump 3x3 
Weight_______ 
CIRCUIT TRAINING (40 
second stations) 
 
(A1) Goblet squat  
(A2) Burpee 
 
(C1) Floor press 
(C2) Dumbbell step up  
 
(D1) Sled back pedal 
(D2) TRX row  
 
(E1) Medicine ball rotational 
throw down 
(E2) Trap bar deadlift  
 
(F1) Battle ropes   
(F2) Straight leg sit up  
 
(G1) Mountain climbers 
(G2) Curl press 
 
 
WARM UP (3 times) 
Body weight squats x10 
Side lunges x10  
Leg extended hip mobility x10 
/side  
PLYOMETRICS & SPEED 
Drop jump 3x3 
Broad jump 3x3 
Band resisted side shuffle 3x3  
MAIN LIFT  
Box squat 
- 1x10 @ bar 
- 1x8 @ 60% 
- 1x6 @ 70% 
- 3x3 @ 80% 
Weight_______ 
Hang clean 3x3 
Weight_______ 
Dumbbell jump 3x3 
Weight_______ 
CIRCUIT TRAINING (40 
second stations) 
 
(A1) Goblet squat  
(A2) Burpee 
 
(C1) Floor press 
(C2) Dumbbell step up  
 
(D1) Sled back pedal 
(D2) TRX row  
 
(E1) Medicine ball rotational 
throw down 
(E2) Trap bar deadlift  
 
(F1) Battle ropes   
(F2) Straight leg sit up  
 
(G1) Mountain climbers 
















1. I enjoy it 1234567 I hate it 
2. I feel bored 1234567 I feel interested 
3. I dislike it 1234567 I like it 
4. I find it pleasurable 1234567 I find it unpleasurable 
5. I am very absorbed in this activity 1234567 I am not at all absorbed in this activity 
6. It’s no fun at all 1234567 It’s a lot of fun 
7. I find it energizing 1234567 I find it tiring 
8. It makes me depressed 1234567 It makes me happy 
9. It’s very pleasant 1234567 It’s very unpleasant 
10. I feel good physically while doing it 1234567 I feel bad physically while doing it 
11. It’s very invigorating 1234567 It’s not at all invigorating 
12. I am very frustrated by it 1234567 I am not at all frustrated by it 
13. It’s very gratifying 1234567 It’s not at all gratifying 
14. It’s very exhilarating 1234567 It’s not at all exhilarating 
15. It’s not at all stimulating 1234567 It’s very stimulating 
16. It gives me a strong sense of 
accomplishment 
1234567 It does not give me any sense of 
accomplishment 
17. It’s very refreshing 1234567 It’s not at all refreshing 
18. I felt as though I would rather be doing 
something else 
1234567 I felt as though there was nothing else I 
would rather be doing 
PACES 












PHYSICAL SELF-PERCEPTION QUESTIONNAIRE 
PSES – PPA Scale 
INSTRUCTIONS: Please read each of the statements below and mark the appropriate number to indicate whether 
you agree or disagree. There are no right or wrong answers. Work quickly and respond honestly.  
1 I have excellent reflexes ................................ 1 2 3 4 5 6 
2 I am not agile and graceful ............................. 1 2 3 4 5 6 
3 My physique is rather strong .......................... 1 2 3 4 5 6 
4 I can’t run fast ................................................ 1 2 3 4 5 6 
5 I don’t feel in control when I take tests 
involving physical dexterity ........................... 1 2 3 4 5 6 
6 I have poor muscle tone ................................. 1 2 3 4 5 6 
7 I take little pride in my ability in sports ......... 1 2 3 4 5 6 
8 My speed has helped me out of some tight 
spots ............................................................... 1 2 3 4 5 6 
9 I have a strong grip ........................................ 1 2 3 4 5 6 
10 Because of my agility, I have been able to do 



































Number:         
 
 
I. General Information 
 
Age:     
 
Height:    
 




II. Soccer Specific Questions 
 
Years Playing Soccer: 
 
High School (years at each level): Varsity_____  JV_____ Freshman____ Modified ____ 
         
 
College (years) ________________ 
 
 








Appendix G: Data Collection Sheets 
 
PARTICIPANT)#) Agility)Time)1) Agility)Time)2)
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   
)   







PARTICIPANT)#) Accel.)Time)1) Speed)Time)1) Accel.)Time)2) Speed)Time)2)
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     
)     



















Burpee Exercise:  












I,      , do agree to complete each of the fifteen (15) 
training sessions at maximum effort and I will fill out the PACES Questionnaire honestly. 
 
 
Signature        Date     
 







Appendix I: Repeated Sprint Protocol 
 
Repeated Sprint Protocol 
 













# # # # # # # # # # #
# # # # # # # # # # # #####
I,     , do agree to perform each of these fifteen (15) repeated 




Signature                       Date       
 
 







Appendix J: Burpee Recording Sheet 
 
 
 
 
 
